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Background: Worldwide, populations are aging and the health of elderly individuals is deteriorating. Healthy habits
may slow the process of health deterioration, but research investigating relationships between health and various
health behaviors is lacking. This study aimed to investigate the relationships between health and health behaviors
(alcohol consumption, smoking, dietary behavior, and physical activity) among older men and women in Russia.
Methods: Wave 1 Study on Global AGEing and Adult Health data (2007–2010) collected in the European portion of
the Russian Federation, southern federal districts of the European portion of Russia and from the Asian portion of
the country were used for this study. Relationships between self-rated health and four risk behavior measures
[physical activity, alcohol consumption, smoking, and dietary behavior (fruit and vegetable consumption)] were
examined. Analyses controlled for several socioeconomic factors: gender, age, marital status, educational level, area
of residence, ethnicity, and employment status. To estimate the effect of healthy behavior on the probability that
participants rated their health as very good/good/moderate/bad/very bad, the ordered logit model and average
marginal effects were used.
Results: Sufficient physical activity affected self-rated health most significantly in both genders, whereas excessive
alcohol consumption had no significant effect. Smoking had explanatory power (being a current smoker decreased
the probability of a very good health assessment and increased the probability of a very bad rating compared with
being a non-smoker) among men, but not women. Fruit and vegetable consumption had a strong effect on
self-rated health among women, but not men.
Conclusions: The results of this study indicate that health behaviors, especially physical activity, are important for
the health of Russia’s older population. Smoking behavior had a strong impact on the health of men, whereas fruit
and vegetable consumption was a relevant factor for women. Policies promoting smoking reduction and healthy
diet should thus target older men and women, respectively.
Keywords: Healthy behavior, Self-rated health, Physical activity, Dietary behavior, Alcohol, Smoking, Older
population, RussiaBackground
Worldwide, aging has become an urgent issue. Resear-
chers predict that the number of people aged ≥65 years
in the global population will increase to 1 billion by
2030, which means that 1/8 of the population will be
elderly. In this case, the elderly population will outnum-
ber children aged <5 years for the first known time in
human history [1].* Correspondence: cramm@bmg.eur.nl
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article, unless otherwise stated.In Russia, 23.8% of the population was elderly in 2005,
and this percentage is expected to increase further [2].
By 2030, the proportion of the population aged <60
years is likely to decrease while that of individuals
aged ≥60 years is expected to increase. For example,
the populations aged 60–64 and 70–74 years are likely
to increase by about 500,000 individuals altogether.
The population aged >60 years is predicted to increase
by more than 850,000 while the overall population in
Russia is expected to decrease dramatically by 18 million
people [3]. This rapid aging tendency in the Russian popu-
lation will change family and workforce structures and theed Central Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/4.0), which permits unrestricted use,
, provided the original work is properly credited. The Creative Commons Public
mons.org/publicdomain/zero/1.0/) applies to the data made available in this
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increased demand will, in turn, lead to higher public
healthcare expenditures, which may outweigh the need
to build additional schools and improve the education
system. This situation is highly undesirable, as the lack
of an educated younger workforce can have unfavorable
economic consequences. To economize on future gov-
ernment healthcare expenditures, investigation of the
population’s lifestyle and health habits would be rea-
sonable. Furthermore, as the health of older people is
known to deteriorate, efforts must be made to promote
active and healthy aging. Some studies have found that
transition has a less pronounced impact on health among
elderly individuals than in the working-age population.
For instance, Leon et al. [4] and Shkolnikov et al. [5]
noted that increases and decreases in mortality trends
were largest at the ages of 20–45 years, whereas these
fluctuations were smallest in older age groups. Some
reports have described the healthcare needs of older
adults in Russia, but they have not provided a compre-
hensive, reliable, and clear picture of the health status
of this population in different domains [6]. Gurina et al.
[6] found that 1.8% (n =11) of older adults in their sam-
ple had frank malnutrition and 17.3% (n =106) were at
risk of malnutrition. They also documented a high
prevalence of mental problems in elderly Russians. The
results emphasize the need for a reallocation of health-
care professionals’ attention and resources away from
disease-oriented thinking and toward more functional
thinking. Social and environmental factors and econo-
mic instability in Russia in the past 20 years may have
contributed to the high prevalence of depression in
older adults.
A healthy lifestyle can contribute to healthy aging,
which in turn decreases healthcare demand. Health dete-
riorates as people age, increasing disease risk and wors-
ening self-reported health status. Healthy habits can
slow this deterioration and may increase the likelihood
of positive self-ratings of health in comparison with
those expected based on "objective” assessments. Thus, a
healthy lifestyle may be a good investment from decision
makers’ point of view, as the combined effects of healthy
habits may reduce mortality risk [7].
Alcohol and tobacco use are major factors contribut-
ing to poor health among men in Russia, whereas obes-
ity and tobacco use are primary factors among men in
Western Europe [8]. Alcohol use has been found to con-
tribute more and tobacco use less to poor health among
women in the former Soviet Union than among those in
Western Europe [8]. Reported alcohol consumption by
men and women was strongly associated with mortality
from alcohol poisoning; alcohol-associated excesses
accounted for 52% of all studied deaths at the ages of
15–54 years and 18% of those at the ages of 55–74years. Allowance for under-representation of extreme
drinkers would further increase the proportions of
alcohol-associated deaths [9]. A large gender gap in al-
cohol consumption exists in Russian society, as this be-
havior is considered to be masculine [10-13]. Most
alcohol-related deaths in Russia occur within the nar-
row age range of 45–55 years [14]; elderly people may
thus be considered to be less prone to alcohol abuse.
However, physicians reported growing numbers of alco-
holic elderly men after 1994 in response to the social
and economic crisis [15]. When examining drinking in
the Commonwealth of Independent.
States, Pomerlau et al. [16] found the fewest abstainers
in Russia, with this segment of the population increa-
sing with age, usually in association with health de-
terioration. They reported that Russians traditionally
drink spirits, and that the mean drinking frequency ten-
ded to decrease with age, reaching the lowest level at
the age of ≥65 years [16]. Perlman [17] also found that
men aged ≥40 years consumed spirits less frequently
than younger men, but that they consumed the most al-
cohol among age groups when samogon (uncertified
homemade spirit) consumption was taken into account.
Among women, those aged <40 years consumed the
most spirits, with an apparent contrast between the
majority of women who did not drink or had more
Western consumption patterns and a small minority of
hazardous drinkers. Younger women drank more than
their older counterparts, and female smoking rates also
rose most steeply in this age group, suggesting that
more young women are adopting risky lifestyles [17].
Gender roles and cultural traditions can determine drin-
king behavior, whereby women are consistently expected
to drink much less than men in terms of preference for
strong beverages, drinking frequency, and quantity of al-
cohol consumed [18].
Smoking is also prevalent in Russia, especially among
males [19]. Russia is among the five countries with the
highest cigarette consumption per capita. For example,
the prevalence of smoking among Russian (56.7%) and
Ukrainian (66.8%) men is significantly higher than that
among Czech men (38.9%) [20]. Smoking is also preva-
lent in the elderly male population in Russia. Female
smoking is associated with distress and age (elderly wo-
men are less likely to smoke than younger females).
Roberts et al. [21] reported that the prevalence of
smoking in Russia decreased significantly among men,
but not women, between 2001 and 2010, although it
remained high. The prevalence of smoking among older
women was traditionally low, which was not the case
for younger women.
Cockerham [22] described dietary behavior as an im-
portant unhealthy lifestyle factor in Russia, especially
among men. Specifically, fruit and vegetable consumption
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tries; the percentage of people consuming fruits daily
increased (from 14.9% to 31.2%) and that of people
consuming vegetables daily decreased (from 44.6% to
35.5%) during the period 2001–2010, although the quantity
of consumption was not examined [23], preventing eval-
uation using the World Health Organization’s (WHO’s)
recommendations. In the late 1990s, poverty was the
main reason for insufficient intake of calories, protein,
vegetables, and fruits in the elderly population. For ex-
ample, many pensioners did not receive pensions for
extended periods of time during 1996–1999. A report
of the Russian Longitudinal Monitoring Service showed
that poverty rates doubled and intakes of calories and
protein and use of health services and medications de-
clined significantly among affected pensioners. These
pensioners were also 5% more likely to die in the 2 years
following the crisis [24].
Due to the lack of information and research on phys-
ical activity in Russia, the inclusion of this health behav-
ior will shed some light on its effects on self-reported
health, which has been neglected to date. Wolinsky and
colleagues [25] showed that physical activity and exercise
were significantly related to mortality and reduced de-
terioration in physical function. The benefit of exercise
to health outcomes in elderly individuals has been dem-
onstrated across ethnicity, gender, and geographic re-
gion. Physical activity and exercise have been shown to
reduce the risks of disability and mortality, indicating
the need to focus more attention on health promotion
programs [26]. In a study comparing self-rated with ob-
jectively measured mobility in samples from various
countries [27], Russians had the slowest walking speeds
and Russian women aged 65–69 years had a high prob-
ability (0.68) of reporting difficulty in walking 1 km.
Thus, slow walkers had a high probability of reporting
mobility difficulty.
Physical activity is closely connected to functional li-
mitation. Among elderly people, functional limitation is
the most common factor leading to disability and further
dependence on other members of society. Physical func-
tion and functional capacity reflect objective health sta-
tus and are important for well-being and quality of life.
Low self-reported physical functioning has been asso-
ciated with low personal autonomy at the individual
level and with a range of health indicators, including
mortality [28]. However, Dorynska et al. [28] found that
functional limitations were not most common in the
sample from Russia, the country with the highest mor-
tality rates.
Cockerham [12,29] emphasized that health-related
habits and social perceptions of health in Russia reflect a
communist cultural heritage. Practices embedded in the
cultural context of communism include drinking, smoking,poor diet, lack of recreational exercise, and a passive ap-
proach to health. A common attitude in Russia is that
health depends more on the healthcare system than on in-
dividual behavior. This overestimation of the role of the
state-owned health care system, which was highly central-
ized, free, and accessible to all citizens, diminishes the un-
derstanding of individual responsibility for personal health
and lifestyle.
Most studies of health in Russia have focused on a sin-
gle health behavior and/or its impact on a particular dis-
ease; no study to date has investigated relationships
between self-rated health and the four lifestyle factors of
alcohol use, smoking, dietary behavior, and physical ac-
tivity. These factors often coexist and are closely related
components of individuals’ lifestyle patterns, which in
turn are important predictors of health. The improve-
ment of lifestyle in the aging population by promoting
physical activity, healthy diet, and the restriction or cessa-
tion of alcohol and tobacco use may alleviate the burdens
of healthcare systems by preventing health deterioration
in older people.
Thus, estimation of the influence of lifestyle on health
outcomes, especially in the elderly population, could be-
come a relevant tool for policy makers for the prudent
allocation of government healthcare resources. As life-
style aspects may play major roles in a population’s health,
increasing government expenditures on healthy lifestyle
promotion may be more efficient. Also, the research de-
picts which of four risk factors has the most serious ef-
fect on self-rated health, which would enable decision
makers to determine which aspects of lifestyle need
more attention.Theoretical background
A large body of evidence has demonstrated that self-
reported health assessment has high predictive validity
for mortality, physical disability, and chronic disease
status. Furthermore, self-assessed health is a stronger
predictor of mortality than physician-assessed health
[7,30,31]. Self-rated health is a valid and extensive mea-
sure of health. Obviously, an individual's health status
changes over time and a single measure is not capable
of reflecting such change. Thus, the importance of self-
rated health lies in the stability of its predictive power
over time. This feature is also important because a sin-
gle measure of self-rated health is more easily and less
expensively obtained than assessments made by a clin-
ician [7]. In addition, the four health behaviors exam-
ined in this study are associated with different disease
risks, and disentanglement of these relationships can be
difficult. Thus, self-reported health is a good outcome
measure that generally depicts how respondents de-
scribe their health status.
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framework used in this study [32]. This model describes
relationships between health inputs and health out-
comes. Individuals are assumed to have a utility func-
tion, where utility depends on a stock of health and the
consumption of commodities. Unlike medical care, health
cannot be purchased directly. It can be produced using
time and health-improving efforts (e.g., medical care use).
As health behaviors can affect the stock of health, their
inputs must be taken into account in the model. Opti-
mality can be reached by making trade-offs between
options that increase utility by providing direct satisfac-
tion in the short term and those that increase utility by
improving health in the long term. This model can be
expressed by the following equations:
Maximize: U H ;Cð Þ
Subject to: PMM þ PCC ¼ I
H ¼ h M; L;Educ;Cð Þ;
where H = stock of health, C = consumption of non-
medical goods and services, M =medical care, L = life-
style factors, and Educ = level of education.
The influence of health behaviors on health is not im-
mediate. Behaviors such as unhealthy dietary practices
can influence current utility, but damage health and re-
duce health stock in the long term. By contrast, healthy
habits such as regular exercise may decrease current
utility (e.g., via muscle pain) but increase health stock.
Furthermore, heterogeneity in health preferences must
be taken into account. The investment in health realized
by any individual depends on initial endowment and de-
cisions about engaging in healthy behaviors [33].
Study aims
This study was conducted to investigate relationships
between self-rated health and health behaviors (alcohol
consumption, smoking, dietary behavior, and physical
activity) among older men and women in Russia.
Methods
Data source and sample
This study utilized data from the WHO’s Study on Global
AGEing and Adult Health (SAGE), which was designed
to address the lack of extensive and reliable data on
aging and health in low- and middle-income countries,
including Russia. A multistage cluster sampling strategy
was used in Russia to obtain a nationally representative
sample including all seven federal districts. Households
were classified into one of two mutually exclusive ca-
tegories: (1) “50+ households,” from which all persons
aged ≥50 years were selected; and (2) “18–49 households,”
from each of which one person aged 18–49 years was se-
lected [34,35]. SAGE Wave 0 samples were randomlyrevisited in SAGE Wave 1 (2007–2010) in the European
portion of the Russian Federation. Wave 1 also inclu-
ded new respondents from southern federal districts of
the European portion of Russia and from the Asian
portion of the country. Wave 1 data from Russia (3938
respondents aged ≥50 years), collected during face-to-
face interviews, were used for the present study. Overall
response rates were 79% at the household level and
83% at the individual level [34]; these rates were 80%
among those aged 50–59 years and 84% among subjects
aged ≥60 years. Ethical approval for the study was ob-
tained from all participants and the SAGE study was
approved by the WHO Ethics Review Committee.
Health behavior measures
This study focused on four behavioral measures of risk:
physical activity, alcohol consumption, smoking, and die-
tary behavior (fruit and vegetable consumption). Physical
activity involving sports activities such as jogging, running,
swimming, heavy lifting, fitness, gym attendance, and
rapid cycling and work activities such as chopping, farm
work, and digging with a spade or shovel was classified
as vigorous. Activities such as housecleaning, washing
clothes by hand, stretching, dancing, gardening, and bi-
cycling at regular pace were classified as moderate. Re-
spondents were asked to report the number of days a
week on which they engaged in moderate and vigorous
physical activity as part of work, sport, and leisure activ-
ities, and the average time spent on these activities per
day. The WHO-recommended cutoff point of ≥150 min
moderate physical activity, ≥75 min vigorous physical
activity, or an equivalent combination per week was
considered to constitute sufficient physical activity for
elderly people (aged ≥65 years) and other adults (aged
18–64 years) [36]. Asking people about the type, fre-
quency, and duration of physical activity can be a rele-
vant and reliable tool for the evaluation of the level of
physical activity in a population. The physically active
variable was dichotomized as 1 (sufficient; ≥150 min
physical activity per week) or 0 (insufficient; <150 min/
week) and was derived by calculating the number of
minutes of physical activity per day (hours × 60 + mi-
nutes) and then multiplying by 7 to obtain a weekly
value.
Dietary behavior can also be an important factor in
achieving a healthy lifestyle. As we lacked some informa-
tion about respondents’ dietary behavior, such as calorie/
protein intake and types of product most frequently con-
sumed, we used fruit and vegetable consumption as an
indicator of healthy eating. WHO guidelines [37] use the
threshold value of five servings of fruits and vegetables
per day to distinguish healthy from unhealthy diets.
The normal fruit and vegetable consumption variable
was thus dichotomized as 1 (≥5 servings of fruits and
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and derived by summing the quantities of these foods
consumed per day.
Smoking behavior was characterized by asking respon-
dents whether they currently used tobacco products;
thus, respondents were classified as current smokers
(including daily or less frequent smoking) and non-
smokers. The current smoker variable was dichotomized
as 1 (current smoker) and 0 (non-smoker) accordingly.
In Russia, alcohol consumption may pose the most
significant risk among the four factors considered in this
study [22,38]. The most thorough way to assess this be-
havior is by summing the number of alcoholic drinks re-
spondents report consuming per day during a week. The
SAGE data do not specify alcoholic beverage type (e.g.,
spirits, wine, or beer), but categorize respondents as
non-drinkers (0; alcohol consumption on 0 days/week),
not heavy drinkers (1; alcohol consumption 1–3 times/
week), and heavy drinkers (2; alcohol consumption 4
times/week or more). Maximum alcohol intake for men
and women differed among countries, but was most com-
monly 3 unitsa per day for men and 2 units per day for
women. We used the International Center for Alcohol
Policies (ICAP) recommended weekly intakes of 14 units
for women and 21 units for men [39], as no clear norm
has been established for the Russian Federation. Previous
studies, such as those conducted by Cockerham [22,40],
used only the frequency, not the quantity, of alcohol
consumption. Nevertheless, it is expected to catch both
frequency and quantity, which requires the establish-
ment of daily or weekly cutoff points for alcohol con-
sumption. As cutoff points vary among countries, we
used the ICAP recommendations because they are ap-
plicable for defining low-risk doses of alcohol for males
and females in different countries. Respondents with
weekly intakes below the thresholds of 21 units for men
and 14 units for women, derived by summing daily in-
take quantities, were considered to have normal alcohol
consumption (coded as 1), and those with intakes above
these thresholds were considered to have excessive con-
sumption (coded as 0).
Outcome measure
Health status was measured via self-rated health, which
is considered to be a valid and robust measure [7,30,31].
Self-rated health was coded as 1 (very good), 2 (good), 3
(moderate), 4 (bad), or 5 (very bad).
Sociodemographic factors
To investigate the effects of lifestyle factors on self-rated
health, several socioeconomic factors (e.g., gender, age,
marital status, education, area of residence, ethnicity,
and occupation) must be taken into account. Control
for gender is important because of differences in dietarybehavior (women prefer to eat more fruits, vegetables,
and dairy products, whereas men prefer to eat meat
and meat products, eggs, and fried food) [41], and smo-
king and alcohol consumption [38]. The Grossman mo-
del also recommends control for age and education level.
Health behaviors may also differ according to area of
residence (rural vs. urban). Religious and cultural pref-
erences can be partially accounted for by including eth-
nicity in analyses. Marital status and occupation can
also affect the willingness and opportunity to lead a
healthy lifestyle. For example, people working full time
may not have time for exercise and may not be able to
eat proper meals in the workplace. Loneliness (being
divorced/widowed/single and low social support level)
has also been associated with worse health, distressed
feelings, and heavier drinking [42]. For these reasons,
these sociodemographic factors were included to in-
crease the explained variation and thus the precision of
the model:
 Age – continuous variable (≥50 years)
 Area of residence – binary variable (1 = urban,
0 = rural)
 Marital status – transformed variable [1 = never
married/separated/widowed (1/4/5), 0 = currently
married or cohabiting (2/3)]
 Educational level – continuous variable indicating
full years of completed education
 Ethnicity – categorical variable (1 = Russian,
2 = Ukrainian/Belorussian, 3 = from nations of
Caucasus region (Armenians,Ossetians, Adygeys,
Abkhazes,Dagestanis,etc.), 4 = from nations of Volga
region (Tatars, Chuvashes, Volga Germans, Maris,
etc.), 5 = from nations of Middle Asia (Afghans,
Mongols, Kazakhs, Kyrgyzes, Tajikis,etc.),
6 = Altaian, Buryat, or Kalmyk, 7 = other)
 Employment status – binary variable (1 = currently
working, 0 = not working).
Analysis and model
First, descriptive statistics were calculated to characte-
rize participants’ self-rated health and to determine the
number of participants leading healthy lifestyles [non-
smokers who ate more than five servings of fruits and
vegetables daily, were physically active (average >150 min
exercise/week), and had normal alcohol consumption (<2
units/day or 14 units/week for women, <3 units/day or 21
units/week for men)]. An ordered logit model was then
used to estimate the effects of healthy behaviors on the
probability of having very good/good/moderate/bad/very
bad self-rated health. The ordered logit method was
chosen because the dependent variable (self-rated health)
is ordered and discrete. Probabilities were calculated using
the following formula:
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resents the explanatory variables (age, area of residence,
educational level, marital status, ethnicity, employment
status, current smoking status, alcohol consumption,
physical activity, fruit and vegetable consumption); and
τ = thresholds for estimation of latent variable ya.
To compare magnitudes of the effects of different vari-
ables and estimates relative effects must be investigated
(i.e. ratio of coefficients), and at the average marginal
effects for the variables with a coefficient significantly
different from zero. Average marginal effects show how
many individuals have a significant marginal effect in the
sample given their particular situation and unobserved
characteristics [43,44]. This technique was used to deter-
mine which of the four healthy behaviors had the largest
and most significant effect.
The following formulas were used to calculate the
marginal effects of binary (e.g., sufficient/insufficient phy-
sical activity) and continuous (e.g., age) explanatory vari-
ables, respectively:
P y ¼ j x1;…; x14 ¼ 1; x15j Þ− P y ¼ j x1;…; x14 ¼ 0; x15j Þðð
and
∂Pðy ¼ 5 x1; x2;…;x15
 
∂x1
Analyses controlled for all sociodemographic factors
mentioned above. All analyses were performed using
STATA software (version 12 for Windows OS).
Results
A total of 3938 respondents aged 50–100 (mean, 65)
years participated in the survey. The average ages of
male and female participants were 63.8 and 65.8 years,
respectively, and most participants lived in urban areas.
More than 80% of the respondents were of Russian na-
tionality. While more than 50% of females are single
only 20% of males are single. The education level was
slightly higher among men than women, and more men
than women were employed. Table 1 shows descriptive
statistics and missing values for all variables. Unadjusted
and adjusted (accounting for missing values) percentage
rates were calculated.
The survey revealed the following health behavior char-
acteristics of the elderly Russian population (Table 1).
More men (55.12%) than women (5.18%) were current
smokers. The majority of the sample had prudent alcohol
intake, with only 2.60% and 0.4% of men and women, re-
spectively, reporting excessive alcohol consumption. Fruitand vegetable consumption was insufficient for both gen-
ders; only 21.79% of men and 23.25% of women consumed
more than five servings of fruits and vegetables daily.
More than 65% of the population (61.14% of men, 67.79%
of women) was sufficiently physically active.
The results of ordered logit models are presented in
Tables 2 and 3. The magnitudes of the result coefficients
were obtained by using average unweighted marginal ef-
fects, as the ordered models provided information only
about the sign and significance of the variables. For both
genders, older age decreased the probability of very good
and increased the probability of very bad self-rated health
while current employment and sufficient physical activity
positively affected self-rated health. On average, the prob-
ability of good self-rated health was 13.6 and 2.8 percent-
age points higher among male and female participants,
respectively, who engaged in ≥30 min physical activity per
day than among those reporting no physical activity, ce-
teris paribus at the 5% confidence level. Excessive alco-
hol consumption had no significant effect on self-rated
health among men or women in univariate or ordered
logit analysis.
The effects of some healthy behaviors differed between
men and women. Smoking had explanatory power (be-
ing a current smoker decreased the probability of very
good health and increased the probability of very bad
health compared with being a non-smoker) for men, but
not for women. On average, smoking was associated
with a 6.2–percentage point increase in the probability
of bad health assessment and a 6.1–percentage point re-
duction in the probability of good health assessment
among men, ceteris paribus at a 5% significance level.
Also, men whose ethnicity was categorized as 'other' were
less likely to assess their health as good or very good and
more likely to assess it as bad when compared with eth-
nic Russians. In contrast, ethnicity was insignificant for
females in this sample.
Sufficient fruit and vegetable consumption and higher
educational level increased the probability of very good
self-rated health and decreased that of very bad health
among women, but not men. On average, sufficient fruit
and vegetable consumption increased the probability of
good health by 3.0 percentage points and decreased that
of bad health by 5.7 percentage points among women,
ceteris paribus at a 5% significance level.
No strong correlation among health-related variables
was observed, with the strongest correlation noted bet-
ween weekly alcohol consumption and smoking behavior
(0.2627). Multicollinearity was assessed using a correla-
tion matrix. Sociodemographic factors showed stronger
Table 1 Demographic characteristics of males and females older than 50 in Russia (SAGE Wave 1: 2007–2010)
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84.15 0.001 585 309 276






15.57 ≤0.001 0 0 0
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1.17%(1%) 47.61 ≤0.001 - - -






47.61 ≤0.001 - - -
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20.61 ≤0.001 29 11 18








0.8661 0.352 1369 615 754




3.237(0.66) 73.45 ≤0.001 599 315 284
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correlation was observed between employment status
and age (−0.55), indicating the absence of multicollinear-
ity (Table 4). Secondly, the F-test for joint significance
produced very high F values indicating joint significance
(and thus no multicollinearity) of all included variables,
specifically age and employment status.
Discussion
This study aimed to investigate relationships between
self-reported health and health behaviors (alcohol con-
sumption, smoking, dietary behavior, and physical activ-
ity) among older men and women in Russia. The results
show significant differences in health-related behaviorsbetween men and women in this sample: women smoked
less, consumed less alcohol, were more physically active,
and consumed more fruits and vegetables than did men.
In addition, women with such healthy lifestyles reported
better health than men on average, although mean self-
rated health was poorer among women than among men,
in agreement with the findings of many previous studies
[45-48].
Physical activity was found to strongly influence self-
reported health among elderly men and women in Russia.
Few studies have investigated the effects of physical ac-
tivity in Russian adults. More than 65% of participants in
this sample met the WHO recommendation of ≥30 min
physical activity per day, five times per week, for elderly
Table 2 Relationships between sociodemographic factors, health behaviors and health outcomes among older males in Russia (SAGE Wave 1: 2007–2010)











Age −0.0002(−0.0005; 0.00003) −0.0029*(−0.005;−0.0003) −0.00002(−0.0005; 0.0004) 0.003*(0.0004; 0.006) 0.0002(−0.00003; 0.0003)
Urban −0.000039(−0.003; 0.003) −0.0005(−0.044; 0.043) −4.01e-06(−0.0003; 0.0003) 0.0005(−0.045; 0.046) 0.00003(−0.002; 0.002)
Marital status (single) 0.001(−0.003; 0.005) 0.0143(−0.036; 0.065) −0.0004(−0.004; 0.003) −0.014(−0.063; 0.035) −0.0007(−0.003; 0.002)
Education 0.00016(−0.0003; 0.0006) 0.002(−0.004; 0.008) .0000185(−0.0003; 0.00036) −0.002(−0.008;0.004) −0.0001(−0.0004; 0.0002)
Ethnicity (Belorussian/Ukranian) 0.0008(−0.01; 0.012) 0.0116(−0.141; 0.165) −0.00006(−0.008; 0.0075) −0.012(−0.16; 0.138) −0.0005(−0.007; 0.006)
Ethnicity (Caucasus) 0.002(−0.003; 0.007) 0.031(−0.029; 0.092) −0.0024(−0.013; 0.008) −0.03(−0.08;0.024) −0.001(−0.004;0.001)
Ethnicity (Volga region) −0.001(−0.006; 0.004) −0.0175(−0.096;0.061) −0.002(−0.018; 0.0136) 0.0199(−0.07; 0.11) 0.001(−0.004;0.006)
Ethnicity (Middle Asia) 0.036(−0.06; 0.13) .264(−0.111;0.64) −0.148(−0.5;0.2) −0.147*(−0.26;−0.034) −0.005(−0.01; 0.0002)
Ethnicity (Altaians/Buryats/Kalmyks) 0.01(−0.016; 0.038) 0.120(−0.108; 0.348) −0.038(−0.167; 0.091) −0.09(−0.21;0.03) −0.004(−0.009; 0.001)
Ethnicity (Others) −0.0076*(−0.014; −0.0017) −0.1409***(−0.189; −0.093) −0.22(−0.461; 0.022) 0.033**(0.097; 0.57) 0.037(−0.02;0.096)
Working status (Working) 0.008*(0.0015; 0.0146) 0.125***(0.075; 0.175) −0.0034(−0.025; 0.018) −0.12***(−0.17; −0.08) −0.005*(−0.009; −0.0004)
Current smoker (yes) −0.0045*(−0.009; −0.00009) −0.061** (−0.103; −0.02) 0.0009(−0.009; 0.01) 0.062**(0.02;0.102) 0.003(−0.0002; 0.006)
Below alcohol norm for males (yes) 0.0017(−0.005; 0.008) 0.023(−0.072; 0.118) 0.002(−.017; 0.022) −0.026(−0.14; 0.089) −0.001(−0.008; 0.005)
Physically active (yes) 0.008**(0.002; 0.014) 0.136***(0.104;0.169) 0.0866***(0.036;0.137) −0.22***(−0.29;-0.15) −0.01*(−0.02;-0.0009)
Sufficient fruits and vegetables consumption (yes) 0.0027(−0.0015; 0.007) 0.036(−0.013;0.084) −0.002(−0.01; 0.006) −0.034(−0.078; 0.009) −0.0016 (−0.004; 0.0008)



























Table 3 Relationships between sociodemographic factors, health behaviors and health outcomes among older females in Russia (SAGE Wave 1: 2007–2010)











Age −0.00007(−0.0001; 0.00001) −0.003***(−0.004; −0.002) −0.004***(−0.005; −0.0027) 0.006***(0.004; 0.008) 0.001***(0.0006; 0.0014)
Urban 0.00008(−0.0003; 0.0005) 0.0037(−0.015;0.02) 0.005(−0.022; 0.032) −0.008(−0.047; 0.032) −0.0013(−0.008; 0.005)
Marital status (single) −0.00012(−0.0005; 0.00025) −0.006(−0.02;0.01) −0.008(−0.03;0.014) 0.011(−0.02; 0.044) 0.002(−0.003; 0.007)
Education 0.0001(−0.00002; 0.0002) 0.005***(0.0026; 0.007) 0.007***(0.004; 0.01) −0.01***(−0.015; 0.0056) −0.002***(−0.003; −0.0008)
Ethnicity (Belorussian/Ukranian) −0.0007(−0.0018; 0.0003) −0.034(−0.069; 0.0009) −0.068(−0.166;0.03) 0.086(−0.02; 0.19) 0.018(−0.01;0.046)
Ethnicity (Caucasus) 0.00006(−0.0006; 0.0007) 0.0025(−0.026; 0.03) 0.003(−0.03;0.04) −0.005(−0.06;0.05) −0.0008(−0.01; 0.008)
Ethnicity (Volga region) −0.0002(−0.001; 0.0006) −0.009(−0.045; 0.026) −0.014(−0.07;0.044) 0.02(−0.06;0.1) 0.003(−0.011; 0.018)
Ethnicity (Middle Asia) −0.0006(−0.002; 0.001) −0.03(−0.1;0.04) −0.059(−0.247;0.13) 0.075(−0.136;0.29) 0.015(−0.037; 0.067)
Ethnicity (Altaians/Buryats/Kalmyks) 0.0006(−0.0015; 0.0026) 0.024(−0.05;0.1) 0.025(−0.038;0.09) −0.043(−0.169;0.08) −0.006(−0.02;0.01)
Ethnicity (Others) 0.0009(−0.0046; 0.0064) 0.038(−0.16;0.24) 0.035(−0.08;0.15) −0.06(−0.35;0.22) −0.009(−0.04;0.026)
Working status (Working) 0.002(−0.0003; 0.004) 0.098***(0.069;0.12) 0.1***(0.076;0.124) -.0177***(−0.2; −0.14) −0.02***(−0.03;-0.014)
Current smoker (yes) 0.0004(−0.0006; 0.0013) 0.015(−0.02;0.053) 0.018(−0.02; 0.057) −0.03(−0.097; 0.038) −0.005(−0.015; 0.005)
Below alcohol norm for females (yes) 0.001(−0.0003; 0.003) 0.06**(0.02;0.1) 0.19(−0.06;0.448) −0.19*(−0.38; −0.014) −0.063(−0.18; 0.0546)
Physically active (yes) 0.0006(−0.0001; 0.001) 0.028***(0.013;0.044) 0.05**(0.017;0.082) −0.067***(−0.1;-0.026) −0.01**(−0.02;0.004)
Sufficient fruits and vegetables consumption (yes) 0.0007(−.0002; 0.0016) 0.03**(0.01;0.049) 0.035***(0.015;0.055) −0.057***(−0.09; −0.02) −0.009***(−0.014; 0.003)



























Table 4 Correlations between variables (SAGE Wave 1: 2007–2010)










Marital (single) 0.3149 0.1203 1
Education −0.4299 0.1047 −0.1666 1
Ethnicity −0.1187 −0.2683 −0.0755 −0.0131 1
Working −0.5525 −0.0259 −0.1882 0.3663 0.0910 1
Current smoker −0.2025 −0.0368 −0.1807 0.0294 0.0013 0.1176 1
Alcohol per week −0.1052 −0.0395 −0.0545 0.0219 −0.0052 0.0420 0.2627 1
Physical activity −0.2416 0.0239 −0.0866 0.1664 −0.0555 0.1747 0.0359 0.0297 1
Fruits and vegetables −0.0778 −0.0091 −0.0289 0.0690 0.0433 0.0813 −0.0706 −0.0235 −0.035 1
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http://www.biomedcentral.com/1471-2458/14/1183individuals [36]. Women were more physically active than
men, which may be explained by cultural norms and tradi-
tions leading women to engage more frequently than men
in moderate activities such as housekeeping, shopping,
and gardening [49-51]. Sufficient physical activity was as-
sociated with higher probabilities of good or moderate
self-rated health among women and moderate to very good
health among men, and ≥30 min activity/day increased the
probability of good health by 13.6 percentage points for
men and 2.8 percentage points for women. Thus, policy
makers should implement measures promoting physical
activity among adults of both genders, such as the develop-
ment of more parks, special sports grounds and centers,
and special sports competitions or events for adults
[52-54]. Further investigation of the effects of physical ac-
tivity on health among adults in Russia should use a wider
range of physical activity measures and dimensions to
more thoroughly characterize activity duration, frequency,
type, and intensity.
The results of this study indicated that alcohol con-
sumption had no significant effect on self-reported health
among men or women. The majority of participants were
considered to have normal alcohol intake according to
gender-specific norms; only 2.6% of men and 0.4% of
women reported excessive alcohol consumption, indicat-
ing that heavy drinking is not a common problem in the
older population in Russia. Cockerham found that alcohol
addiction was a major problem among Russians in the
1990s, but he examined the entire adult population, in-
cluding younger people. Moreover, Cockerham et al. [55]
and Abbott et al. [56] conducted studies in the late 1990s
and early 2000s, when the political and economic situation
was unstable because of the economic crisis and default of
1998. The present, more economically stable situation is
likely to be associated with the reduced frequency and se-
verity of alcoholism, as indicated by the results of the
present study. In addition, Neufeld and Rehm [57] found
that changes in the Russian alcohol policy (including theregulation of alcohol production and sales) initiated in
2006 as part of the long-term strategy to reduce alcohol-
related harm reduced total consumption and mortality.
These policy changes were in effect during the period of
SAGE Wave 1 data collection, and likely contribute to
explaining the low percentage of heavy drinking reflected
in these data.
The effects of smoking and fruit and vegetable con-
sumption on self-rated health also differed between men
and women in this sample; smoking had a significant
negative effect among men, but not women, and fruit
and vegetable consumption had a significant positive ef-
fect among women, but not men. The smoking results
could be explained by the low percentage of female rela-
tive to male smokers in the sample; only 5% of women
were current smokers, which could have limited the abil-
ity to obtain significant results. Among men, smoking
was associated with a 6.2–percentage point increase in
the probability of poor self-rated health and a 6.1–per-
centage point decrease in the probability of good health.
In determining target audiences, policy makers should
thus be aware that anti-smoking policies can have strong
impacts on elderly men, but may have little effect on
elderly women.
Although fruit and vegetable consumption had a sig-
nificant effect on the self-rated health of elderly women,
only 22.74% of the total population consumed sufficient
amounts of these foods, in agreement with most previous
findings [23,24]. Among women, sufficient consumption
was associated with a 3–percentage point increase in the
probability of good health and a 5.7–percentage point de-
crease in the probability of poor health. Hinote and col-
leagues [58] reported a similar positive effect, finding that
higher reported levels of distress negatively affecting
self-rated health were associated with less frequent con-
sumption of foods such as vegetables and fruit. Older
respondents and those who are unmarried, divorced, or
widowed tend to report significantly higher levels of
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so the relationships between the level of distress and
the consumption of fruit and vegetables remain strong
and statistically significant. The insignificance of this
variable among men can be explained by gender differ-
ences in dietary preferences; women tend to consume
more fruits and vegetables, cereals, and dairy products,
whereas men are more likely to eat meat, eggs, beer,
and fast food [41,59].
Sociodemographic characteristics also affected the self-
rated health of both genders in this study. Age was associ-
ated with worse health, in agreement with most previous
findings, including those of WHO and SAGE reports. In
this sample, single status had no significant effect com-
pared with married/cohabiting status among men or
women. Previous studies have suggested that married or
cohabiting people are more likely to have better health
and use less formal and informal care than are people who
live alone [60-62]. This difference might be explained by
the greater importance of children’s and grandchildren’s
support and care to maintain older parents’/grandparents’
health relative to being married or cohabiting [63,64]. The
results of this study with respect to ethnicity largely con-
firm those of Karlsen and Nazroo [65], who found that
ethnic identity was not related to health. However, we
found that men who selected the “other” category of eth-
nicity had significantly worse health than did Russians;
this ethnic categorization was associated with a reduction
of more than 14 percentage points in the probability of
good self-reported health and 3.3 percentage points in-
crease in that of poor health. This negative assessment
could be explained by ethnic minorities’ feelings of loneli-
ness or not belonging in society [65-67]. Contrary to our
expectation, education level had no significant effect on
self-rated health among men and a significant but small
effect among women; 10 additional years of education
increased the probability good self-rated health by only
5 percentage points. Current employment was associa-
ted with a higher probability of good health assessment
among men and women, reflecting the ability of only
people in good health to continue working after the age
of 50 years. Employment also provides income, allowing
individuals to purchase high-quality products (includ-
ing medications) and services, and thereby maintain
better health.
Several limitations of this study should be recognized.
The most important limitation is the cross-sectional na-
ture of the study. Longitudinal data would allow causal
inference; the data used in the present study allowed
only the identification of associations, which is an im-
portant step, especially because the relationships of four
(rather than one or two) health behaviors to health among
elderly individuals were analyzed together. The availability
of new waves of SAGE data will enable the investigationof changes in health behavior over time and their effects
on the health of Russia’s elderly population. The analysis
showed that physical activity was the strongest predictor
of adults’ health, which reduced the explanatory power of
the other independent variables. Nevertheless, the insig-
nificance of alcohol intake may be due to the spreading or
joint effects of other variables, as all four health behaviors
were analyzed together. If the study were focused on
smoking or alcohol consumption alone, these variables
would have stronger predictive power. Moreover, the bias
described by Zaridze et al. [68], who found that Russian
adults, particularly men, are at high risk of premature
death and that alcohol (particularly vodka) was a major
determinant of mortality, may have influenced the effect
of alcohol consumption in the present study. In addition,
self-reported alcohol consumption can vary from year to
year; for example, formerly heavy drinkers may report
current low consumption due to deteriorating health.
Heavy drinking before the age of 50 years could have in-
fluenced current health among study participants report-
ing current low consumption. Such fluctuations in alcohol
consumption over time may have biased the results, which
we could not control due to the lack of panel data. An-
other potential bias is under-reporting of drinking among
men and women. Zaridze et al. [68] and Bobrova et al.
[18] found that the quantity of alcohol consumption re-
ported by an individual did not always coincide with
that reported by family members. Women tend to under-
report alcohol intake to a larger extent than men, which
may lead to overestimation of the gender gap in drinking
[18]. Another limitation closely related to the gender gap
is the potential lack of clinical relevance of gender differ-
ences due to CI96% overlap, which indicates that there is
no statistically significant differences between genders for
some variables. In addition, this study may have been af-
fected by endogeneity and reverse causality. Endogeneity
is a potential issue, as not only can physical activity influ-
ence self-rated health, but health can also influence the
ability to be physically active. Relationships between health
and health behaviors are expected to be dynamic, and lon-
gitudinal data will allow examination of these relationships
over time. In addition, all variables used in this study were
self-reported. To address this limitation, future studies
should seek to identify suitable and convincing instrumen-
tal variables and to investigate objective as well as subject-
ive health behaviors and outcomes (e.g., using walking,
lung function, grip strength tests; biomarker data). An-
other limitation was the lack of rural residents in the study
sample, which compromised our ability to precisely esti-
mate the effect of area of residence. Furthermore, dietary
behavior and diet cannot be fully represented by fruit and
vegetable consumption; additional factors, such as calorie,
protein, and fat intake; types of product consumed; and
frequency and size of meals should be accounted for.
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provide more opportunities to draw conclusions about
the effects of healthy eating on health in both genders,
and the usefulness of this factor for policy making.
Conclusions
The results of this study indicate that health behaviors,
especially physical activity, have important effects on the
health of Russia's older population. Smoking behavior has
a large impact on the health of older men, whereas fruit
and vegetable consumption is a relevant factor among
older women. To make the best use of available financial
resources and improve the efficiency of program imple-
mentation, policies promoting smoking reduction and
healthy diet should thus target older men and women, re-
spectively. Gender differences in dietary behavior should
be explored in greater detail to guide policy making and
identify appropriate target audiences to improve health in
older men and women.
Endnote
aA unit of alcohol is a measure of the volume of pure
alcohol in an alcoholic beverage (10 ml or 8 g ethanol).
For example, 175 ml 12% alcohol by volume (ABV) wine
contains 2 units of alcohol, half a pint (284 ml) standard
3.5%–5.5% ABV beer contains 1.5 units, and 25 ml 40%
ABV spirits contain 1 unit of alcohol.
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